The use of the Information and Communication Technologies to learn in the educational institutions and out of them is a fact throughout the world. Educational institutions are using learning platforms to support them to manage teaching and learning processes. However students do not only use such technologies to learn in institutional contexts. They also learn during their daily life by using social networks, 2.0. tools, looking for information in the Internet, etc.; and to do so they use different devices such as smartphones. The tools and services that learners use with educational proposes, independently if they are provided by an institution, can be grouped in what is known as a Personal Learning Environment. However, it is necessary to check if these environments are used in the same way in different countries. The present work compares how Personal Learning Environments are understood and used in Ecuador and Spain and contrasts experiments carried out in universities of both countries. From this comparison it is possible to see similarities in the needs to use personal environments and to enrich the institutional ones.
INTRODUCTION
The application of Information and Communication Technologies (ICT) at university contexts and specifically the use of the Learning Management Systems (LMSs) is something very common [1] [2] [3] [4] . In the case of Spanish universities it should be noted that 91.78% use LMSs, both commercial and open solutions. A 53.80% use Moodle [5] , something normal taking into account how widespread this LMS is, with 68 356 of sites, 67 714 248 of users across 235 countries [6] .
On the other hand, the efforts of Latin American countries to integrate ICT in education have focused primarily on ensuring accessibility to mass and leverage these technologies and the potential offered in various fields and activities. For instance, in Ecuador since 2000, it is a priority to develop the infrastructure and universal access to ICTs [7] , a strategy that is in a phase of implementation and monitoring. In fact, universities and polytechnics, from about five years ago, have focused their efforts to incorporate the LMS as a support to face-to-face teaching. That is, they opt for a blended-learning strategy, where face-to-face classrooms and autonomous learner work are combined [8] .
However, these learning spaces developed on LMS, are not properly used. They are commonly used as mere document repositories and not taking into account methods and specific strategies for this type of training [9] , which makes impossible to use all the features on interaction, personalization and adaptability that ICT provides [10] .
In addition, virtual classrooms implemented on LMS, are mostly focused on the course and the institution, organized according to traditional teaching models, based on specific curricula and led by one or more instructors [2, 11] . This means that students are constrained by the context, where they cannot develop constructive strategies and cannot use different resources tools and learning activities, from those provided by institutional environment.
It should be also noted that learning processes have a single dimension, as each person is unique, with its own limitations, strengths, interests, abilities and learning styles [10] . This requires a deep reflection on the necessity of other kind of learning environments where the student develops and reaches the knowledge. They are spaces that although were always there [12] are today specially relevant because of the incorporation of ICT.
These new scenarios are known in the scientific and academic fields as Personal Learning Environments (PLE). Since its definition, there have been two streams to conceptualize the PLE. One defines it from a pedagogical perspective as a concept. The other considers the PLE as a technological solution to integrate several tools and services, where the users can access to different resources, tools and activities that they use in their learning.
Research on PLE and its applications, are contributing significantly to the development of education in developed countries [11, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] , being a fairly new topic in the rest of the world and particularly in Latin America [10, [30] [31] [32] . This is mainly because in many of these countries the technologies to implement the PLE concept are not quite widespread, both for individuals and institutions.
The idea of this paper is to compare how the PLE is understood, and how it is used and implemented in different contexts such as Spain and Ecuador. In order to do so both contexts are described and several experiments are explored and compared. This paper is structured as follows: Section 2 includes a contextualization of how ICT is adopted by the general population, both in Ecuador and Spain, with a brief comparative analysis between the two countries. Section 3 describes the materials and methods of some research initiatives on PLE and how they are linked to the LMS. The results and discussion of the studies in both countries are presented in Section 4. Finally, in Section 5, some conclusions are posed.
TECHNOLOGICAL CONTEXT OF ECUADOR AND SPAIN IN RELATION TO THE PLE
Ecuador and Spain have a different technological landscape, that is, the way in which ICT is adopted is different. This section summarizes some these facts.
Ecuador
In the case of Ecuador, the latest report published by the National Institute of Statistics and Census (INEC) provides some information about ICT, and specifically ICT applied to teaching and learning processes. The December 2012 report shows the following data [33] According to the above information, it is possible to see that just one in four households in Ecuador has a desktop computer, basic tool to access and process digital information. Also this report shows that Internet access is quite common and that one of every three Ecuadorian has used the Internet in the last 12 months, where currently most of the resources, information sources and networks that can be part of the PLE.
Regarding the access to the Internet and learning resources by using mobile phones, it is possible to see that one of every two Ecuadorians have a mobile phone subscription. However most of them use the mobile devices to phone people, send SMS and carry out multimedia activities (photography, video, games, etc.). Only a 12.20% of all mobile phones used by the Ecuadorians are smartphones, with which they could perform advanced tasks.
Spain
To analyze the case of Spain, data provided by the National Institute of Statistics (NIS) is used, specifically data for the year 2012 [34] . NIS provides the following information:
• 73.90% of households have some type of computer.
• 69.80% of people used the Internet in the last 3 months.
• 94.30% of people have used mobile phone in the last 3 months.
From this data it is possible to see that in Spain, about three out of four households own some type of computer. Regarding the use of the Internet, seven out of ten Spanish have used the Internet in the last three months, which implies a massive use of the computing resource.
With regard to the use of mobile phones, data indicates that they are very common; the 95% of Spanish have used the mobile phone in the last three months. Although the report does not provide specific information about the number of Smartphones per person, other reports says that Spain leads Europe in use of this kind of devices, with a rate of 55.20% (2012) and 66% (2013) of users who have smartphones [35, 36] .
Given this information, it is possible to see important differences between both countries regarding the availability of computers and mobile devices (specially when talking about smartphones), and the possibility to access to the Internet. This means that the context is different in both countries. However the policies of the Government of Ecuador included in the "National Plan for Good living" through various strategies such as: "The connectivity and telecommunications for information society and knowledge" and "The Transformation of higher education and transfer of knowledge through science, technology and innovation" [37] , have been defined to increase Ecuadorians access to ICT.
These differences do not necessarily mean that the educational necessities of both countries were different. This paper presents studies at universities in both countries, with similarities on the university students perception about the importance in their learning processes of external tools. Those experiments are presented in the following section.
MATERIALS AND METHODS
This section describes different experiments in Ecuador and Spain that explore similar problems. Those experiments, although with different aims, take into account among other aspects the perception of students about the use of other tools beyond those provided by the institutions.
Research UNACH
As mentioned in the introduction, Ecuador Universities and Polytechnics, about five years ago, have incorporated virtual classrooms. One of them is the National University of Chimborazo, which is a public institution of Higher Education, located in the city of Riobamba capital of Chimborazo province, located 165 km south of Quito, capital of Ecuador.
In this university there were few studies on the effectiveness of working with virtual classrooms to support face-to-face classes teaching and there is not research about the relationship between these educational environments with students. Given this context a study on the "Contribution of Virtual Classrooms to Personal Learning Environments (PLE) of the students of the Career of Informatics Applied to Education of National University of Chimborazo" was carried out.
This research uses a quantitative methodology to carry out a nonexperimental study. This is because it was "performed without the deliberate manipulation of variables. It is based on the observation of phenomena in their natural environment that is later analyzed" [38] . It can be also considered as transversal and descriptive study. It is transversal because the process of data collection is carried out at one specific point in time; and descriptive because the main goal of this study is not to validate a hypothesis, but to research about the use of virtual classrooms and other learning tools used by the students of a university.
The population for this study consisted of students of the National University of Chimborazo (UNACH), Computer Science Applied to Education degree. They are studying during 12 months periods or 6 months periods. The study was carried out with students from the 12 months periods because these students have been working with LMSs during more time and their opinions about them can be more objective.
According to the institution records, students enrolled of the academic period from September 2012 -July 2013 that regularly attend to class are shown in Table 1 . As the number of students per year is not big the sum of them was considered for the experiment. 
Research USAL
In the University of Salamanca were carried out several experiments in order to validate de interoperability between the PLEs and the LMS. In this case two experiments are considered that try to validate different hypothesis.
In order to do so, among other methodologies, a quasiexperimental design was used [39] . This is because in those experiments pre-established groups of students (class-groups) were used, so it was not possible to have a complete randomized group of people and therefore a control study approach was not possible with either.
Quasi-experimental design implies the definition of a scientific hypothesis, from which a dependent variable is derived. Such a variable is operationalized through several assertions that are proposed to the students of both the experimental and control group (independent variable). The students grade these assertions by using a five-value levels scale (1=strongly disagree, 2=disagree, 3=indifferent, 4=agree, 5=strongly agree). In both groups the same tests were applied, a pre-test at the beginning of the experiment and a post-test after it, but the students from the experimental group tested the forum widget in the PLE, while the people in the other group did not. After running the experiment, data was analysed by using probabilistic techniques to validate the scientific hypothesis.
The scientific hypothesis is accepted if the results of the pre-test are similar in both groups (which proves that both groups have a common knowledge and background) and the results of the posttest between the people involved in the experimental group and the control group are different (those who have tested the tool should answer in a different way).
In this case there are two experiments and so two hypotheses. The first one, called E1, aims to validate the following hypothesis "Enabling student to carry out activities using 2.0 web tools, while taking these into account in the institutional environment, can improve institutional knowledge about students' skills and also further their learning", it involved 40 students from the Project Management Subject distributed in a experimental and control groups [40] . The second experiment (E2), aims to validate "The exportation of functionalities from a learning platform and its use in other contexts facilitates learning personalization and therefore helps the student to learn" [41] . It consists of two pilots from education (51 students in the control group and 22 in the experimental group) and computer science (20 students in the control group and 7 in the experimental group) areas. These pilots used the same items and their results were compared looking for differences.
From the hypothesis of E1 and E2 were derived the independent variables that were operationalized through several items. These items are analysed by using different statistical techniques such as the Students' T test and the Mann Whitney U test. From the items considered this research are specially interested in the following:
• I1. I use online 2.0 tools (such as Flickr, Wordpress, Wikipedia, Slideshare, etc.) to support my learning and share information, resources and opinions with other people (E1).
• I2. I use other online tools to learn that are not included in Moodle (Youtube, Wikipedia, other forums, Slideshare, etc.) (E2).
The results of the evaluation are later endorsed with students and teachers opinions. This work compares the results related to these items with the information gathered from the experiments carried out in the UNACH.
RESULTS AND DISCUSSION

UNACH
The present study has some interesting results, although it was not possible to make generalizations due to the nature of the research methodology. The idea is to guide future research on the application of ICT in teaching and learning processes, both in the degree explored, and in other of the Faculty of Education Human Sciences and Technologies, of the National University of Chimborazo.
Regarding the use of virtual classrooms, it is possible to see that 39% of the surveyed students in this study used these virtual spaces for activities outside the academic world. However, the 61% indicated that they use it only with educational purposes.
Future surveys should explore the relationship between the use of these learning environments and: the students' learning experience, the impact on students' performance and the impact on learning quality.
As for resources provided by the virtual classrooms, over 50% of the surveyed students believed that they are enough to carry out their learning activities, even though not all students used the same resources and that they also employ other online tools (such as YouTube, Wikipedia, forums, Slideshare, etc.) to support their learning. In Figure 1 shows the results of the survey regarding these issues.
With regard to the kind of virtual classroom resources that students used more, it is possible to difference between tools for content edition and tools to interact with peers.
For content edition most of the surveyed students use desktop programs. This content is later shared through virtual classrooms. However they are beginning to use online tools for editing and publishing content.
When talking about the use of the communication tools provided by the virtual classrooms it is possible to see that most of the respondents use these channels strictly for academic purposes.
Specifically some tools such as forums and chats were used just because participation in them was mandatory for students of a subject. However they do not only use these interactive tools to learn, the 82.90% uses other online resources such as social networks, this fact is shown in Figure 2 .
From this experiment, it is possible to see that the virtual classrooms can contribute to define students PLEs. Because they provide students with tools for edit and publish content, tools to interact with peers and they can be seen as a meeting point for students of the same subjects and degrees. However this is not enough to define the PLE, because most of the cognitive processes and activities do not happen in these institutional environments. This is endorsed by the fact that the 83% of students that assert that virtual classrooms only manage a part of their learning activities but there are others carried out outside of them. However, the surveyed students did not agree about if what they do in such non-institutional learning activities should be taken into account for evaluation.
Furthermore, when surveyed students are asked about the possibility to integrate Web 2.0 tools in virtual classrooms, most of them (95.10%), see it as very positive. Moreover the 73.20% of respondents see the possibility to access to virtual classrooms and Web 2.0. tools from mobile devices as something valuable for their learning. This is a challenge for future educational innovation projects, but they will be only possible if there is an increment in the number of students who possess or have access to a smartphone, which in this study is just a 22% of respondents.
USAL
The experiments carried out in the University of Salamanca also considered some of the issues explored in the UNACH. perception of the students. It concludes that in the opinion of teachers and learners that have participated into the experiment, it is useful to include the activity carried by the students in 2.0 tools in the institutional learning environments. However for this work was especially relevant the answers of the experimental and control groups regarding I1. Regarding this item both experimental and control groups have an average value around 4 (in a five value levels Lickert's scale), which means that people from both groups think that other tools such as the Web 2.0. tools supported their learning. This item was also endorsed by students and teachers opinions. The 75% of surveyed students "would like that the activity they carry out in Flickr, Wordpress or other 2.0 online tools was taken into account from their institutional subjects; and the 100% of the teachers agreed or strongly agreed with the need to use tools other than those provided by the LMS to teach the subjects.
Regarding with the second experiment also the hypothesis was validated, and in this case in two different educational context. That is, the exportation of functionalities from a learning platform and its use in other contexts facilitates learning personalization and therefore helps the student to learn. In this case it is also important to take into account the items related to the necessity to use other tools not included in the LMS. In this case I2. Regarding this item the average grades both for experimental and control groups of the different pilots carried out in the E2 are around 4,5 which means that most of them agree or strongly agree with the necessity to use other tools beyond the provided by the LMS.
This means that from both experiments it is possible to see that the LMS are not enough for learners, other tools such as 2.0 tools are used to learn, they could form part of the PLE, and the activity students carry out on them should be taken into account from the institution.
Discussion
Studies carried out in both universities have similar aspects. The experiments carried out in the UNACH and in the USAL were applied to predefined degree students. In addition both studies consider some similar issues.
The instruments used in the study of UNACH were designed with reference to the information collection instruments in the work of Conde [11] , from which some changes were made according to the terminology used in the context of Ecuador University, and including the three groups of tools proposed Adell and Castaneda to structure a PLE : information access tools , tools for editing and publication of information and communication tools and relationship [28, 42] . In the case of the Spanish University the research goes beyond descriptive studies to conduct experiments related with the use of other tools than provided by the LMS and the integration of the activities outcomes carried out on them. The results obtained from these experiments are quite similar to the obtained from Ecuadorian University. From the pilots carried out it is possible to see that most of students agree or strongly agree (with an average value of 4 and 4,5 in a five level value Lickerts' scale) that they use other tools to learn than the provided by the institutional. Also the teachers the 100% of the teachers agreed or strongly agreed with the need to use tools other than those provided by the LMS to teach the subjects. This means that, independently of the technological background, students both from the considered context in Ecuador and Spain use other tools than those provided by the LMSs to carry out learning activities. That is, beyond the institutional context they use other tools, decide what and when to learn, and set up they personal learning environments. In these different contexts the necessity is the same but there exist also differences.
For instance when the students were asked about the possibility of including as part of their evaluations the effort in activities that happen outside of the institutional environment, 75% of students in the Spanish University indicates that they would like to be that those outcomes were taken into account. However the case of the Ecuadorian university students just 24.40 % agreed and 12.20 % strongly agreed with this approach. This may be caused because some of the students of the University of Salamanca involved in the experiments (the experimental group), used a PLE, while in the Ecuadorian experiments they did not. This fact makes difficult to have a clear idea about what means to integrate outcomes into the institutional side and use, if possible, only one environment to learn.
It is clear that the experiments carried out in the Spanish university could be used as a guide to carry out future experiments in Ecuador, taking into account the lessons learned and the problems. Specially other experiments that take into account mobile environments [43] [44] [45] could be considered because of the impact of mobile technologies and the potential of this emerging market in Latino American context.
CONCLUSIONS
This paper has introduced the different perceptions about the PLE that exist between students of universities of Ecuador and Spain. These two contexts present a different level of availability and access to ICT for students. However, the use and integration of tools and necessity to go beyond the LMS is the same for students in both contexts. This means that other tools and learning environments are needed and therefore PLE concept is possible.
Several issues limit the comparison carried out in this paper: 1) The experiments do not use the same research methodology; and 2) The experiments are not considering the same hypothesis or exploring the same questions. This imply that the conclusions are only limited to a similar perception of the necessity of other tools to learn.
As a future work, new experiments should be carried out in Ecuador, the students should be able to experiment with the PLE and other possible contexts of application such as the mobile devices can be taken into account.
